Abstract -This article studies creep of a radiation cross linked HDPE polymer material. It describes a process of production of test samples, which are then radiation cross linked in six doses of radiation. These samples are tested for creep resistance at elevated temperatures on a machine of custom design that will provide sufficient information about a suitable use for the material and to find an optimal dose to achieve minimal stretching. [1] [2] [3] 
Introduction
The aim of designers of polymer products is to maximize the utilization of the material properties of the selected type of a polymeric material. Often the chosen construction material has to be replaced by a high-tech material, which leads to a significant increase in the material costs, thus increasing the cost of the whole product. One of the possible ways to reduce these costs is to use a construction material which is radiation cross linked. Radiation cross linking gives the material properties similar to a high-tech material but at only a fraction of the price.
The effect of radiation cross linking has been demonstrated mainly in the use of the material at elevated temperatures, where a cross linked spatial network with increased resistance to failure is formed. [4, 5] Materials that are subject to long-term load deformation by time and load. For this reason the creep test is performed. The test specimen is loaded with either a constant load or a constant force and its deformation is monitored over time. In this type of test, temperature dependence was observed on the rate of deformation, therefore a creep test at elevated temperature is chosen. [ The molded test samples were radiation cross linked in BGS Company in Germany with doses of 33kGy, 66kGy, 99kGy, 132kGy, 165kGy, and 198kGy.
Creep test was performed on a custom made machine. This device allows to clamp up to four test samples and to load them with up to 1000N in temperature range from 40 ° C to 250 ° C. The selected test samples were loaded with a constant force of 80N during the test. Chamber temperature was 80 ° C ± 2 ° C, which was regularly checked. Length of the test here was due to the material used, the load and temperature set to 24 hours.
Fig. 2. Creep measuring machine
Each set was measured three times and a total of 12 measurements were obtained, which were then statistically analyzed.
Results
The results of individual measurements for all doses were plotted and checked for bias and suspicious values. For better clarity, the control is displayed every four hours during the measurement.
Fig. 3. Check of bias and suspicious values for 0kGy
As we can see in Fig. 3 the measurement there are is no bias or suspicious values. This check has been done for all doses of radiation with negative results. After this inspection graphs of the results of individual values were constructed. The result for example dose of 0 kGy can be seen in Fig. 4 . Using the graph displaying the maximum, median and minimum dose for 66kGy may provide evidence that the measurements do not significantly deviate and can therefore be used for further data processing. For the sake of clarity only the median value are displayed in the next graph because of the small number of measurements. 
Summary
This article focused on the study of the creep behavior of radiation cross-linked HDPE material at elevated temperatures. Manufactures small test samples were cross linked with seven doses radiation (0kGy, 33kg -198kGy) and tested for creep at 80 ° C with a repeatability of 12 samples. Resulting graph shows the effects of cross linking, which can have a decisive influence on the choice of material and the dose by which it can be modified. Based on measured data, the best ratio of price and quality of radiation to cross-link the material was a dose of 66kGy. Higher doses have no usable value and would only make the product more expensive.
